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[57] _ ABSTRACT

A rotary assembly which has an inner shaft and an outer
hollow cylinder coaxially surrounding and freely rotat-
able with respect to the inner shaft. A drive shaft is
coaxial with the inner shaft and is freely rotatable with
respect thereto, this drive shaft carrying an mnner gear
which rotates with the drive shaft. An intermediate gear
meshes with the inner gear, and this intermediate gear 1s
mounted directly on the inner shaft for free rotation

‘with respect thereto. A circumferential gear transmis-

sion which is coaxial with the inner shaft and the outer
cylinder meshes with the intermediate gear and is oper-
atively connected with the cylinder to transmit rotation

_thereto from the intermediate gear which is driven by

way of the inner gear from the rotary drive shaft.

9 Claims, 6 Drawing Figures
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| '1
ROTARY ASSEMBLY AND DRIVE THEREFOR

BACKGROUND OF THE INVENTION

The present invention relates to rotary assemblies and 5
drives therefor.

In particular, the present mventlon 1S apphcable toa
driving roller construction wherein an outer hollow
cylinder which coacts with another roll is capable of
being adjusted so as to control the manner in which the 10
pair of rolls cooperate with each other.

- Thus, the rotary assembly includes an outer hollow
- cylinder which surrounds an inner shaft and is rotatable
with respect thereto, a suitable drive being transmitted
to the outer cylinder from a drive shaft which is coaxial 13
with the inner shaft and the outer cylinder.
- While there are known assemblies of the above gen-
eral type, these known assemblies suffer from several
drawbacks. Thus, according to one known construc-
tion, a three-ring bearing is provided with two spherical
- roller bearings, between which a ring is situated so that
by way of this ring the rotating transmission can be
achieved with suitable connections from the rotary
drive shaft to the outer cylinder. Angular displacements
between the inner shaft and the outer cylinder are com-
pensated by way of the spherical bearing structure.
- However, a drive of this type requires an undesirably
large radial space so that in order to use such a con-
struction where such space is not available the bearing
structure must be reduced to a size smaller than that
required, with the result that the bearing structure has
an exceedmgly small life span.

- There i1s also a known construction where a three-
ring bearing assembly is provided, this bearing assembly 45
including one cylindrical and one spherical roller bear-
ing with an interposed ring for transmitting the drive by
way of a double-tooth coupling from the rotary drive
shaft to the outer cylinder. This double-tooth coupling

shas curved tooth ends permlttmg a small extent of angu- 4
lar displacement between the inner shaft and the bear-
ing housing. However, this construction has the same
drawbacks as the above construction in that under most
operating conditions it is required that the bearing have
a size smaller than the required size. 45

- It has also been proposed to provide additional types
of drives for constructions of this general type. Thus,
according to one construction the power is transmitted
along only one transmission path from the drive shaft to

_ the outer hollow cylinder. However, this construction s

provides only a single location where angular compen-
sation can be made so that the operation of this trans-
mission is undesirably uneven in the event that there is
any degree of angular displacement between the outer

cylinder and the drive. Furthermore, the transmission 55

- of power is faulty in that the teeth of such a transmission

are always urged undesirably to one side. In addition,
the entire drive mechanism is situated outside of the
driven roll so that the space requirements are exceed- -

ingly high. 60

A second type of construction provides a palr of
transmission paths from the drive shaft to the outer
cylinder, and an attempt is made with such a construc-
tion to provide a double angular compensation so as to

~ attempt to distribute the load in a symmetrical manner. 65
However, the drawback of this type of constructions

resides in the fact that the equal distribution of the load
between both of the power-transmission paths cannot
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be assured in view of inaccuracies in the manufacture of
the components.

It has also been proposed to provide three transmis-
sion paths from the rotary drive shaft to the outer cylin-
der, but this construction also is based upon a double
angular compensation -and the manner in which the
transmission 1s supported is also inadequate as in the
case of the above constructions. Furthermore, the dis-
tribution of the load between the three power-transmis-
sion paths is not assured in view of the inaccuracies
inevitable in the manufacture of the parts.

SUMMARY OF THE INVENTION

It 1s accordingly a primary object of the present in-
vention to provide a rotary assembly and a drive there-
for which will avoid the above drawbacks.

‘Thus, it is an object of the present invention to pro-
vide an assembly of the above type according to which
it is possible for angular displacements due to load to be
compensated without undesirably influencing the trans-
mission of the drive to the outer cylinder.

Furthermore, it is an object of the present mventlon
to provide a construction according to which the radial
space required by the transmission of the invention is
exceedingly small so that it becomes possible to situate
the structure of the invention in a space where a number

. of rolls must cooperate with each other.

Furthermore, it is an object of the present invention
to provide a construction of the above type where the
greater part of the transmission is directly carried by the
inner shaft so that there is no relative angular displace-
ment between the inner shaft and the transmission struc-
ture carried thereby.

Moreover, it is an object of the present invention to
provide a transmission capable of being situated close to
the bearing structure which supports the rotary cylin-
der so that deformation between the rotary cylinder and
the inner shaft can be minimized.

Moreover, it is an object of the present invention to
provide a construction which requires only angular
compensation of the difference between the position on
the load of the hollow outer cylinder and the location
where the transmission is carried by the i inner statlenary
shaft.

Furthermore, it is an object of the present invention

- to provide a construction which requires such little

radial space that the transmission need not extend out-
wardly beyond the outer cylinder. Thus, it is an object
of the invention to provide a construction of this latter
type which makes it possible to utilize the invention in

press constructions where it is essential to place closely
- adjacent to each other a plurality of rolls each of which

18 capable of having its deflection adjusted.

Accerding to the invention the rotary assembly in-
cludes an inner shaft and an outer hollow cylinder sur-
rounding the inner shaft coaxially and being freely ro-
tatable with respect thereto. A rotary drive shaft is

situated adjacent an end of the inner shaft and is freely
rotable with respect thereto, this rotary drive shaft

carrying an inner gear which rotates with the rotary
drive shaft. An intermediate gear meshes with the inner

gear and is supported by a mounting means which
“mounts the intermediate gear directly on the inner shaft

~for free rotation with respect thereto. A plurality of

such intermediate gears may be provided with a plural-
1ty of mounting means mounting them directly on the
inner shaft, so that in this way a transmission in the

- nature of a planetary gear transmission is provided. The
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intermediate gears are surrounded by a circumferential
gear means which receives the drive therefrom, this
circumferential gear means being operatively con-
nected with the outer cylinder to transmit the drive
thereto. Thus, this type of construction provides the 5
advantages of situating the transmission close to the
‘bearing which supports the outer cylinder so that defor-
mation between the outer cylinder and the inner shaft is
minimized. Furthermore, the entire transmission 1s car-
ried by the inner shaft so as to be angularly displaceable
with the same, thus making it necessary only to com-
pensate for the difference in the position produced
under load between the outer cylinder and the location
where the transmission is carried by the inner stationary
shaft. The space requirements of this construction are
exceedingly small and in fact the dimensions of the
transmission are smaller than the outer diameter of the
outer hollow roll cylinder. These small space require-
ments enable the drive of the invention to be utilized in
press constructions where it is necessary to place
closely adjacent to each other a plurality of rolls which
are capable of having their deflection adjusted.

BRIEF DESCRIPTION OF DRAWINGS

The invention is illustrated by way of example in the
accompanying drawings which form part of this appli-
cation and in which:

FIG. 1 is a fragmentary partly sectional view of one
construction according to the invention shown at the
region of an end of an inner shaft and an outer cylinder,
FIG. 1 being taken along line I—I of FIG. 2 in the
direction of the arrows and showing at its lower portion
the left lower part of the structure of FIG. 2 in a side
elevation and at its upper portion the right part of FIG.
2ina partly sectional plan view;

FIG. 2 is an end view of the structure of FIG 1 as
seen from the right of FIG. 1 with part of the structure
of FIG. 2 being broken away to illustrate partly in sec-
tion additional details of the structure;

FIG. 3 is a fragmentary axial sectional illustration of 40
a further embodiment of a transmission according to the
~ invention;

F1G. 4 1s a fragmentary end view of part of the trans-
mission structure of FIG. 3 as seen from the right of
FIG. 3;

FIG. § is a fragmentary axlal sectlonal illustration of
a still further embodiment of a construction according
to the invention; and

FIG. 6 1s a fragmentary partly sectlonal elevation
showing details of a spring means of FIGS. 3 and 4.

DESCRIPTION OF PREFERRED
EMBODIMENTS -

The present invention is particularly applicable to
rolls which are used in paper manufacturing machines, 55
and in particular rolls which are capable of having their
deflection adjusted. Such rolls are known as so-called
Kusters rolls and CC rolls. Referring to FIG. 1, the
construction of the present invention at the end region
such a roll is illustrated. The roll which is capable of 60
having its deflection adjusted includes an outer hollow
cylinder 2 and an inner stationary (non-rotating) shaft 1
around which the hollow cylinder 2 is freely rotatable.
Thus, the cylinder 2 coaxially surrounds the inner shaft
1 and is supported, for example, by bearings 3 so as to be 65
freely rotatable around the inner shaft 1, this shaft 1
being in the form of a relatively massive structure pass-
ing coaxially through the beyond the outer cylinder 2.
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Between the inner shaft 1 and the outer cylinder 2 there
is a structure for adjusting deflection, this deflection
adjusting structure however not being illustrated since
it does not form part of the present invention. By means
of this deflection-adjusting structure it is possible to
control the type of line pressure which obtains between
the cylinder 2 and a cooperating, mating roll 25 shown
in phantom lines in FIG. 1. Generally, the deflection is
adjusted in such a way that there will be a uniform line
pressure between the rolls 2 and 2S.

The illustrated end 1a of the inner massive stationary

‘shaft 1 is supported by a support means including the

robust stand 4 serving to brace the shaft 1 against the
frame of the paper machine or the like. The opposite
end 1la of the shaft 1, which is not illustrated, is sup-
ported in the same way by an identical stand 4. These
stands 4, one of which 1s shown in FIG. 1, accommo-
date in their interior spherical surface bearing structures
24 which permit the shaft 1 to become angularly dis-

placed at its end regions 1a when it undergoes a deflec-
tion under a sufficient load.

As i1s shown in FIGS. 1 and 2, a drive transmission

‘according to the present invention has been provided at

the illustrated end regions of the shaft 1 and outer cylin-
der 2. With this drive of the invention it is possible to
transmit a drive from the rotary drive shaft 5 to the
outer cylinder 2. The rotary drive shaft 5 is coaxial with
the shaft 1 and is freely rotatable with respect thereto,
this shaft 5 being driven from an unillustrated drive.
The transmission provided in accordance with the pre-
sent invention is similar to a planetary gear transmis-
sion. The end region 1a of the inner shaft 1 is formed
with an axial bore 7 which receives in its interior a
portion of the rotary drive shaft 5, this shaft 5 fixedly
carrying at its inner end an inner gear 6 which is coaxial
with the shaft 5, which rotates therewith, and which
corresponds to the sun gear of a planetary gear trans-
mission. The teeth of the inner gear 6 mesh with the
teeth of a pair of opposed intermediate gears 8a and 85,
these gears 8¢ and 80 corresponding to planetary gears
of a planetary gear transmission. Thus, each of the inter-
mediate gears 8¢ and 8b has exterior teeth 11 meshing
with the inner gear 6.

A mounting means is provided for mounting each of
the intermediate gears 82 and 8b directly on the inner
shaft 1 for free rotation with respect thereto. Each of
these mounting means includes a shaft 9 extending
through each gear 84 and 856. In the illustrated example
the mounting means further includes a ring 16 surround-
ing and fixed to the shaft 1, the ring 16 being formed
between its end faces with a pair of slots through and
beyond which the gears 8a and 8b extend, and the shafts
9 extend axially across these slots and are carried by the
ring 16 so that in this way the mounting means 9, 16
mounts the gears 8a and 8b directly on the inner shaft 1
for free rotation with respect thereto. As is apparent
from FIG. 2, the end region 1a of the shaft 1 is itself
formed with slots communicating on the one hand with
the slots in the ring 16 in which the gears 8¢ and 8 are
accommodated and on the other hand with the bore 7
where the gear 6 is located, so that in this way it is
possible for the gears 82 and 8b to mesh directly with
the gear 6. The gear 6 is itself supported from the gears
8z and 8b and is freely rotatable within the bore 7 so
that the gear 6 can at all times be situated in a plane in
which the gears 8a and 85 are located. Thus, no external
supporting components or forces are required for the
gear 6. If the end region 14 of the shaft 1 should become



deflected under load, as permitted by the spherical bear-

ing 24, it will be possible for the gear 6 to remain in the

plane which is occupled by the ‘intermediate gears 8a
and 8b as the latter move with the shaft 1 during the

slight angular deflection which may occur under load.
In addition to the above components the transmission:

of the invention includes a circumferential géar means

10 which on the one hand meshes with the intermediate
gears 8a and 8b and which on the other hand is opera-
tively connected to the cylinder 2 so as to transmit
rotation from the intermediate gears to the cylinder 2.

.According to'a further feature of the invention, the

~ circumferential gear means 10 includes at least twof
circumferential meshing transmissions situated along

the train of power transmission from the gears 8a and 85 15'

to the cylinder 2. In the example of FIGS. 1 and 2, the
circumferential gear transmission 10 has circumferen-
tially surroundmg the intermediate gears 8a and 8b an
internal ring gear having teeth 12 which mesh with the
teeth 11 of the intermediate gears 8a and 85, so that one
of these circumferential meshing transmissions is
formed by the teeth 12 and the ring carrying the same.
The ring which carries the teeth 12 has a tapered exten-

sion 10a termmatmg adjacent the end of the cylinder 2

which is visible in. FIG. 1 with a second set of internal

teeth 13 formmg part of the second circumferential
meshing transmission, these teeth 13 surrounding and
meshing with teeth 14 of a gear 23 fixed directly to the
cylinder 2 by way of suitable bolts 15. Thus, the ring

gear 23 surrounds the shaft 1 coaxially and has external -

teeth 14 meshing with the internal teeth 13 to form the
~ second of the circumferential meshing transmissions. It
is to be noted that the unit formed by the extension 10a

and the pair of end ring gears respectively provided
with the internal teeth 12 and 13 forms an -annular,

rotary floating means which “floats” in the sense that its

‘position with' respect to the axis of the shaft 1 is deter-
mined:only by the cooperation of the teeth 11 with the
gears 8a and 8b and the cooperation of the teeth 13 with

23.
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this embodiment is integral with the part 1056 which
extends from that portion of the circumferential gear

“means 10 which circumferentially surrounds the pair of

intermediate gears 8 one of which is illustrated in FIG.

2 Accordmg to this embodiment, the two circumferen-

tial meshmg transmissions* of the circumferential gear
mearis 10 include an inner ring 18 coaxially surroundmg
the end region 1a of the inner shaft 1 and having inner

, teeth 120 Wthh mesh with the teeth 11 of the intermedi-
10.

ate gears 8. The ring 18 is in turn surrounded by an
external ring of the gear transmission 10, this external
ring bemg fixed to and projecting to the right from the
portion 105 shown in FIG. 3. These rings are respec-
twely formed with axially extending grooves which
register with each other and which receive stacks of
substantially. cylmdncal coupling spring assemblies 19
shown schematically in FIGS. 3 and 4. Thus each pair
of reglstenng axlally extendmg grooves of the outer
ring 10 and inner ring 18 receives a stack of the cyhndn-

- cal coupling springs. For example each stack of springs

may include (FIG.:6) a series of dished or cup springs

- 19g situated in end to end relation in a well known

manner and formed with central openings through
which extends a small tie rod 196 holding the stack of
springs together. With such an arrangement, the stacks

“of springs 19 are capable of transmitting the rotary

. movement from the intermediate ring 18 to the outer

35

‘the teeth 14: Thus, the circumferential gear transmission 40

has two sets of internal teeth 12 and 13 capable of freely
assuming a concentric position with respect to the inter-
nal comporents of the transmission, as defined by the
mtermedlate gears 8z and Sb ‘Thus, w1th this construc-

tion any angular deflection between the axis of the shaft 45

1 and the axis of the cylinder 2 can be accommodated by
the annular rotary floating means on the one hand at the

~ meshing between the teeth 11 of the gears 82 and 85 and

the teeth 12 and on the other hand at the. meshmg be-

| tween the teeth 13 and 14 S0 that if angular deﬂectlon --

[N

under load the transmsmon will still 0perate in a highly
efficient manner. At the same time it will be noted that
the entire transmission is exceedmgly compact, being
located close to the shaft 1 and not being required to
extend radially, beyond the shaft 1 to such.an extent that
‘the transmission of the invention extends. outwardly

~ beyond the exterior surface of the cylinder 2. Further-

more, the entire transmlssmn is located close to the

ring 10 which is fixed to the tapered portion 105 of FIG.
3, while at the same time the sprmg stacks 19 enable the
outer ring and the intermediate ring 18 to assume an
angular deflection with respect to each other, as re-
qmred in order to compensate for poss:ble deflection of
the axis of the shaft 1 at its end region 1g, as described
above, and when compensating for such deflection the
stacks of springs 19 nevertheless will be capable of
effectively transmitting the rotary motion. -.

It will be noted that with the embodiment of FIGS 3

‘and. 4 although the outer ring of the circumferential

gear transmission is fixed directly to the cylinder 2,
nevertheless the inner ring 18 forms an annular, rotary
floating means which *“floats” between the outer ring
and the intermediate gears 8 so that the inner ring 18 is

free to assume any slight angularly deflected position as
“called for by the loading conditions .of the assembly.

Thus by way of the cooperation of the internal teeth of
‘the ring 18 with the intermediate gears 8 and by way of

‘the cooperatlon of the exterior pomon of the nng 18

with the outer ring through the spring stacks 19 a pair of
circamferential meshing transmissions are provided to

‘provide efficiently the required transmission of rotary
- movement while at the same time being capable of com-

| pensatmg for any angular deflection which takes place

55

on the load. The stacks 19 while prowdmg an elastic

transm1331on between the i inner and outer circumferen-

tial rings nevertheless achleves an effectwe transmlssmn

of rotary motion.

cylinder 2 and the structure which supports the shaft 1. 60

‘The transmission of the invention is accommodated in a
suitable housmg 22 as-illustrated.. -

~.In the embodlment of FIGS. 3 and 4 the c:rcumfer-
ential gear means 10 is fixed directly to the outer rotary

cylinder 2. Thus, as is illustrated in FIG. 3, the tapermg 65

- portion 105 of the: circumferential gear means 10 is fixed
- .atits end ring portion 23 directly to an end of the cylin-
| 'der 2 by way of the bolts 15. The annular portlon 23 of

With the embodmient 1llustrated in FIG 5 there are |

‘three clrcumferentlal meshing transmissions provided

for the outer circumferential gear means 10. Thus it will
be seen that the intermediate gears 8 are surrounded by
a'ring gear 18z having internal teeth 125 meehmg with

the teeth 11 of the intermediate gears 8. This ring 184
also has external-teeth 20 which mesh with the internal
teeth 12 of the circumferential ring gear which sur-

rounds the ring 184, and this same circumferential ring
gear has the tapered extension 10¢ provided at its inner
end with the internal teeth 13 meshing with the teeth 14
which are ﬁxed to the ring 23 Wh.lCh in turn is fixed
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directly to the cylinder 2 by way of the bolts 15. Thus,
the cooperation between the teeth 12 and 20 in FIG. §

corresponds to the cooperation provided by way. of the

spring stacks 19 of FIGS. 3 and 4, while at the same
time the ring 184 cooperates through the teeth 125 with

the teeth 11 of the intermediate gears and FIG. 5 has in
addition the cooperation between the teeth 13 and 14

included also in the embodiment of FIGS. 1 and 2, sO |
that with this embodiment of the invention it is also

possible for an effective transmission of rotary motion

to be provided while at the same time accommodation’
for angular deflection is achieved. It will be noted that
with FIG. 5 the ring 18z “floats” between the outer ring’
10 and the intermediate gears 8 while at the same time:
the outer ring 10 itself floats with respect to the ring

gear 23 and the ring gear 184, so that this embodlment
includes two annular, rotary ﬂoatmg means.

Thus, in all embodiments of the invention descnbed
above the power is transmitted from the rotary drive
shaft 5 to the cylinder 2 by way of a train of transmis-
sion elements which include the shaft §, the inner gear
6 which is similar to the sun gear of a planetary trans-
mission, the intermediate gears 8, similar to the plane-
tary gears of such a transmission, and the circumferen-
tial gear means 10 which may take any of the various
forms described above.

It 1s to be noted, however, that the mventlon is not

confined to all of the details described above and shown
in the drawings. For example, any desired number of
intermediate gears 8 may be provided. Instead of the

10

15 .

20

25

two gears illustrated it is possible to provide three of .,

four intermediate gears. In addition, the separate ring 16
which forms together with the shafts 9 the mounting
means for the intermediate gears may be replaced, for
example, by any extension fixed or integral with the
shaft 1 and projecting radially therefrom to carry the
ends of the shafts 9.

What is claimed is: |

1. In a rotary assembly, an inner shaft having an end
region, an outer cylinder coaxially surrounding and
freely turnable with respect to said inner shaft, support

- means supporting said inner shaft at said end region

thereof for angular deflection with respect to said cylin-
der when the latter is loaded sufficiently, a drive shaft
coaxial with said inner shaft and outer cylinder, said
drive shaft being freely rotatable with respect to said
inner shaft, an inner gear fixed coaxially to said drive
shaft for rotation therewith, an intermediate gear mesh-
ing with said inner gear, mounting means carried by
said inner shaft and mounting said intermediate gear for
rotary movement with respect to said inner shaft about
an axis parallel thereto, and circumferential gear means
coaxial with said inner shaft and outer cylinder and
meshing with said intermediate gear so that rotation of
said drive shaft is transmitted through said inner gear

and intermediate gear to said circumferential gear

means, said circumferential gear means being opera-
tively connected with said outer cylinder for rotating
the latter with respect to said inner shaft, whereby a
drive from said drive shaft is transmitted to said outer
cylinder through said inner gear, intermediate gear, and
circumferential gear means, said circumferential gear
means including at least two circumferential meshing
transmissions for transmitting the drive from said inter-
mediate gear to said outer cylinder, one of said circum-
ferential meshing transmissions cooperating with said
intermediate gear and the other being situated along a
train of transmission between said intermediate gear and
said outer cylinder, and said circumferential gear means
including in said train of transmission an annular, rotary
floating means for accommodating said circuamferential

35
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gear means to any angular deflection between said inner
shaft and said outer cylinder. -

2. The combination of claim 1 and wherein sald one
circumferential meshing transmission includes an inter-
nal ring gear meshing with said intermediate gear, and

said other circumferential meshmg transmission includ-
ing an internal nng gear fixed coaxially to and rotatable
with the internal ring gear of said one circumferential

meshing transmission, and said other circumferential
meshing transmission including a gear fixed coaxially to
said outer cylinder and surrounded by and meshing
with said internal ring gear of said other circumferential
meshing transmission, said annular, rotary floating
means mterconnectmg and carrymg ‘both of said inter-
nal ring gears.

3. The combination of claim 1 and wherein said one
circumferential meshing transmission includes a ring
forming said rotary floating means and having internal
teeth meshing with said intermediate gear, and said
other circumferential meshing transmission surrounding
said ring and cooperating therewith for transmitting the
drive therefrom to said outer cylinder.

4. The combination of claim 3 and wherein said other
circumferential meshing transmission includes an outer
ring surrounding said ring which meshes with said in-
termediate gear, both of said rings being formed with
registering recesses directed toward each other and
extending parallel to the axis of said inner shaft, and
stacks of substantially cylindrical coupling springs each
extending into a pair of registering recesses across a gap
between said rings for providing said other circumfer-
ential meshing transmission.

§. The combination of claim 3 and wherem sald other
circumferential meshing transmission includes an outer
ring coaxially surrounding said ring which meshes with
said intermediate gear, and said rings respectlvely car-
rying teeth which mesh with each other.

6. The combination of claim 5 and wherein a gear is
fixed to said outer cylinder for rotation therewith and

said outer ring surrounding the latter gear and having
..an additional set of internal teeth meshing therewith,

said outer ring forming a second annular, mtary ﬂoatmg
means.

7. The combination of clalm 1 and wherein said Cir-
cumferential gear means is situated adjacent an end of

said outer cylinder and has an outer diameter which i is

no. greater than the outer diameter of said cy]mder

8. The combination of claim 1 and wherein said inner
shaft is formed at said end region with an axial bore
accommodatmg part of said rotary drive shaft and said
inner gear, said inner shaft being formed with a slot
communicating with said bore and into which said in-
termediate gear extends to mesh with said inner gear,
said mounting means including a shaft extending
through said intermediate gear and means mounting
said shaft which extendsthrough said intermediate gear
directly on said inner shaft and maintaining said shaft
which extends through said intermediate gear at all
times at a predetermined location with respect to said
inner shaft, said circamferential gear means surroundmg_
sald inner shaft at said end region thereof.

- 9. The combination of claim 1 and wherein a plurality
of said intermediate gears mesh with said inner gear and
cooperate with said circumferential gear means while
said mounting means mounts said plurality of intermedi-
ate gears on said inner shaft for free rotation with re-
spect thereto, whereby a transmission similar to a plane-

tary transmission is provided between said drive shaft
and sald cylmder

.'#.**#*.
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